CHAPTER XII. DRY   CRUSHING.
Introduction.—In those cases in which, gold ores are treated by crushing and amalgamation, and the whole of the tailing, or only the concentrate obtained from it, is subsequently treated by the cyanide process or by chlorination, the method of crushing will be determined by the considerations discussed in the chapters on Amalgamation, Concentration, and Fine Grinding, and will depend partly on the state of aggregation of the free gold. If, on the other hand, ores are to be roasted before treatment by solvents, as is-invariably the case in chlorination and sometimes in cyaniding, dry crushing is always resorted to. It is also sometimes used when the ore is not roasted. The method is especially valuable if water is scarce.
In dry crushing before roasting, it is usually not necessary to reduce the ore to a very fine state of division. It is usually passed through screens with only 8 to 30 holes to the linear inch. One of the points to be attended to is the production of a granular product, as if it is minutely subdivided the quantity of ore lost by dusting both in dry crushing and the subsequent roasting is greatly increased. Dry crushing is usually effected by stamps, by rolls, by ball-mills, or by roller-mills. The ore is previously passed through rock-breakers and then dried before it is finely crushed.
Drying.—Most ores must be dried before they can be finely crushed by means of rolls or other dry crushing plant. The screens soon become clogged by damp ore, especially if it is argillaceous. The moisture must be reduced to about 1 per cent., and, Argall points out1 that the removal of water of hydiation by heating to about 250° makes it much easier to screen hydrated ores.
The oldest method of drying was to spread the ore, after the large lumps had been removed by a grizzly and crushed to IJ-inch size, on large flat areas heated from below by flues from the roasting furnace. The floor was usually covered with iron plates. After being dried, the ore was shovelled up and passed to the crushing mill. This plan involved much additional handling of the ore, and was a source of ill-health among labourers, besides requiring great floor space. It has been superseded by the adoption of inclined continuous-discharge, revolving iron cylinders, similar to the Howell-White furnace (q.v.), but not lined with bricks. The ore is passed through these, and is dried by the products of combustion of a fire, which are also passed through it. One such cylinder, 3 feet in diameter and 18 feet long, will dry from 30 to 40 tons of ore per day, at a small cost for fuel and power.
Argall2 uses a tubular drier, consisting of a nest of four or six tubes similar to his roasting furnace (q.v.), but of lighter construction. He gives the capacity at from 80 to 300 tons of ore per day, the consumption of coal
1 Argall, Trans. Inst. Mng. and Met., 1902, 10, 241.                          a Argall, loo. cit.dry rlinuif.es, where water in scarce, where the ore is readily made quite dry, or in the event of water exercising .a harmful chemical action on the ore, air concentration may be HornetimoH usefully employed. The jigging principle is used in KroinV pneumatic- jig, centrifugal force in Clark & Stunsfield's machine, and a steady current, of air in Edison's dry blower (sec p. 112).
